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ToyotaMirai

CFRP Body (HP-RTM molding)
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Aluminum chassis

(From Toyota Motor website)
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Press Pressure (MPa)

Conventional SMC
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RIM (Reaction Injection Molding) Method

HP — RTM
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‘Chemical modification of Pulp(/NIW7O{EEEMTOELA<TM/OER>) ‘

S . 7 hemically- ifi |
rup(ems) R cremicas(lE29B)  (pmgrrcngy |

- GHa

Base Resins, PP or PA CNF/Polymer
(N—2HHHE) P — Nanocomposites
\ (CNF+ F12—
aAVEIYN)

- BILO—RO0HEZTILXFILEBICEZRA, KM - Bik
&AL T, RI2—F+ /72K v FEBETES,

CNFERIZ—01 / QLK Y v R ={EDRIM

CNFE/HR)—DF/a>iRIvk
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_ECEMRTZAHD

F&EREELT
® R)T—FKak




TERAR~DRZEER

s CNFOFH = 5 & HE

REBXPEFERERTEMBEMHSFHPLY S| A

TIVA—R | oo g | RIRMEME | 7SI
- F/I7AIN— A5 R (Kevlar®49)

BE [g/cm’) 1.5 2.55 1.82
B (GPa) 140 74 320
E [GPa 3 3.4 3.5
BEENE @) X A O
fifi4& [ /kg] 400~ 200~300 3000 5000
B HEOFREZENLT, TSRAFYIEMEHRTETSIET,

B BEEHEISRAFYIEMOEZL=FRENHEE
B 33<HE--BEIXGFTHis® ! =» GFZCNFTRETENEIL

STELHREITMN?
HT7RAPREBIEIC OREELPT L

e e AR A0 = CNF

MEMMEM + RT Rl sERLLH. oo T, 1EH
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CNE/PPDF /A RIvkDFEia

(#EE : BB IEFLH . BHIEHE Ri%F. FBDZHA])
CNF./ PP &k

CNF./ PP mILZEE)
CNFOREABFIRICLIEEER BT
CNF/PACHDEEMH D> (REMEH)
L REBITHOSILLWW-E
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mEIOeR

‘Chemical modification of Pulp(/SV7D{tEE{TOEA<TM7/OLER>) ‘

- Chemically-modified Pul
7 chgmucals(1b$4ﬁg) (1i;c;1£;rlﬁjbljl’e) e

GCHz R

H
-C

,\
1z d-oo-b
=

Base Resins, PP or PA i ixi 3 CNF/Polymer
(N—2HH08) _

Nanocomposites
(CNF+ RJ=—
aVEIYB)

Foam Injection Molding — _
(%5&51'&1' E’Zﬂ?) B v ' Red — Red"* + ne

Pd?* + 2e —> Pd

Vi
RS Bl
Environmentally benign electro-les:
EmOEE plating for plastic (CNF(Dﬁﬂ(fiiﬁﬁ

CNF-reinforced
NanoCellular Foam

CNFCIRE) LB PELVTSAF oo R RIE
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armJ

CNF LR E Fa

1818 FE A (Polymer Foaming)

n PPIBFIEE  (Physical foaming) -
BRMEDER TR THIMEZRIFIEL

THIF (volatile chemical is used as blowing agent)

n (E2FBE  (Chemical foaming)-
RIBICRD TR ERETIMEEFRIREL

_C1§ 5 (a certain chemical is used to produce gas by
some chemical reaction for creating voids)

10/20
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MERQAORE

SRS R KAaRE + B
KakER

BE or Hig

EE RBH(HA ) DEME
R

~~
.

(Fan )

AR & BE

L)
ogiete
oS RUT—+ RAF AR H 2K
DI T TR
(SRABERTS)

0

Temp. 200 °C |4 o 1

CO, Pressure (M

Solubility (g-gas/g-polymer)

PP (140 °C, CO2 ) PP (135 C, CO2 )
Slow Pressure Release Rapid Pressure Release

Taki, K.; Nakayama, T.; Yatsuzuka, T.; Ohshima, M., Visual Observations of Batch and Continuous
Foaming Processes. J. Cell. Plast. 2003, 39 (2), 155-169.




INVTFFBDILKERE PP

Sample PP maghnification 150
height 1. 2 mm, width 1.6mm

Condition 165°C( Melt point)
10MPa
pressure release rate 0.34MPa/s

e Polymer :homo-Polypropylene
EA7A (Mitsubishi Chem. Co.)
- Mw : 410,000
— Mn : 81,000
- Tm : 165°C
— MFR :1g/10min

e Physical foaming agent
- CO, >99%

RS

RUTOELVIPP(F133A, 7uy=rsoka visnt)LO—2
Prime Polymer) + /774 7\—(CNF)

MARFRBITE : 97 mmmm©% (I-NC124, Seiko PMC)

MFR :3.0 g¢/10min PP/CNF (17 %) Y RB—/\UF
370.000 =Msv Degree of OH substitution = 0.4

23
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CNF in PP DB & 9EE
HERBREOTIHAER

K
| ¥ - b -

iPP alone : =
CNF(1wt.%) /PP CNF(10wt.%) /PP

BEEAEX - FERAETHER

-
SEEIEENLZYICELN

CNF/PP o RIvrOLA RS —FiE

CNFIfs R (R bI—O3R)

16




CNF/PPa YR v b D#bs#tE ( FiREISweep)

LA HCNF DR &

100000 100000 - -
'E‘ i #
Pl 10000 ] = 10000
o 7 2
é 1000 m ¢y 1000
7. ] s —
g W/ 0wt% 13 % —0wt% [
Z 100 = < 100 —lwi% [
o = —i1wt% [ 2 1wi% [
& ——SWi% [ = —5wt% | ]
B ]
S 10 —10 wt.% |+ g 10 = —10 wt.% |3
[77) = - ]
—15 wt.% [ ] —15 wt.% | 1
] [T ) . [T
0.001 0.1 10 0.001 0.1 10
Frequency [rad/s] Frequency [rad/s]

BREABEHEET. CNFOWMI% D FHE & iz,

G’ G“N EH

17
CNF/PPaVRY v b O#b3EHE (iBESweep )
BRMEN
CNFOIE & b (&5
1000000 ¢ {3 BET ¢ () |5
= F —0 wt.%
- —1 wt.%
& —5wt.%
100000 —10 wt.%
: —15 wt.%
Z
10000 E
% F
g CNF DN & & & KB L5,
1000 : , : ’ . : |
100 120 140 160 180 200 220 240
Temperature [C]
Cooling rate =2 °C/min, @%'t10|g§ }’Xé’]@ slt%zlﬁt{%n
] 18
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CNF OPP#s & LR R ke

19

TERlsEARE TERSRISIIOON
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fam =A%

K. Taki, et al.Ind. Eng. Chem. Res.,50, 3247 (2011)

INFFaD AR &
PPEPP/CNF (N2&58)

g = . W Sty

Before FOaming |

o 5%
1PP alone

PP alone foamed with N, (6 —0.1MPa PP+CNF(5%) foamed with N, (6 —0.1MPa)
) @130°C @133C

27



28

STHRTE C 8 38Rk (2485)
1 AE % EiE CRl R - B B iR H s L, B4k

PHIEE. 1~ 100K /sec

Conventional
DSC Flash DSC
ﬁﬁ&%%wﬁﬁ iw——_;;,
' : Flash DSC1

(METTLER TOLEDO)

10% 107 10° 100 107 10° 10° 10° 10°

Cooling rate [K s] %E‘%DSC
RO E T X AT RES
R H185 T O SAHT AT A

23

HIE T5 15

Isotactic-Polyprolylene (iPP) : F133A, 7' 7 4 AR U ~v—

Chip sensor

AEES 10um(I 2o b — 4]
Hi)
+ > 7 )V AE: 100X 100 pm

Heater

Sample

V. Mathot et al. Thermochimica Acta 522 (2011) 36—45 http://www.xensor.nl/txtfiles/projects/xi-proj/flashdscl.htm 24
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(1) B&: 50C>T,

T.,=200~230- ‘ 1000 K s1
o (2) RifE: T, 1s
E G AH: T, 5T,
g 4000 K s
& BRI ¢ )
k] I T.=0" 120°C (4)FBf¥E&1E .0 ~ 120°C
50 '] 10s
22 T T 5)/@&0: T.~ -50°C
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